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June 28, 2013 
 
Mr. Will Morgan 
Kiewit-General 
1301 West Heron Street 
Aberdeen, WA 98520 
 
RE: SOUTHEAST CORNER BASIN SLOPE STABILITY, STATE ROUTE (SR) 520 

PONTOON CASTING FACILITY, ABERDEEN, WASHINGTON 

Dear Mr. Morgan: 
 
This letter provides additional information regarding our assessment of the slope in the southeast 
corner of the pontoon casting facility.  Specifically, this letter includes a discussion of the 
overexcavation and backfill operations for the portion of the southeast corner basin slope that 
moved on May 2011, the southeast corner rebuilt slope static factor of safety, and observations 
of ground surface cracking during equipment loading as related to stability of the rebuilt slope.  

During the evening of May 19 or the morning of May 20, 2011, a 40- to 50-foot-long portion of 
the eastern side slope at the south east corner of the basin moved laterally and vertically about 2 
to 4 feet.  Letters presenting the cause of the slope instability at the southeast corner of the basin, 
recommendations regarding future excavation of the basin slopes, and recommendations for 
backfill of the southeast corner of the basin where the slope instability occurred were submitted 
on June 9 and August 12, 2011.  

OVEREXCAVATION AND BACKFILL OPERATIONS 

The slope instability area was overexcavated and backfilled with imported select granular borrow 
between May 20 and 23, 2011.  The approximate depth and transverse extent of the 
overexcavation are shown on Figure 1.  Longitudinally the overexcavation extended between the 
first and ninth crane trestle piles on the south side of the basin.  The imported select borrow was 
placed in loose lifts and compacted with passes of a 10 ton static roller.  In our opinion, the 
overexcavation and backfill operations were performed in accordance with our 
recommendations.  

REBUILT SLOPE STATIC FACTOR OF SAFETY 

The global static stability results considering the overexcavated and backfilled slope repair are 
shown on Figure 1.  Figure 1 provides the global stability using drained strength properties for 
the site soils and typical surcharge loading.  Based on this analysis, the static factor of safety for 
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the overexcavated and backfilled slope repair is greater than 1.3.  Our back calculated soil shear 
strength utilized in the slope stability analysis shown on Figure 1 and in our June 9 and August 
12, 2011 letters considered the loading that caused the slope instability and back-calculated 
reduced soil properties associated with the estimated failure plane.  In our opinion, the stability 
of the basin slopes as designed is appropriate and would provide suitable static factors of safety 
as required by the WSDOT Geotechnical Design Manual.  

GROUND SURFACE CRACKING DURING EQUIPMENT LOADING 

Following repair of the southeast corner slope, observations of surface cracking were made east 
of the southeast corner slope during utilization of a pump truck around June 30, 2011.  The 
surface cracking was noted around the edges of the crane mat beneath the pump truck.  The front 
and rear edges of the crane mat were placed approximately 50 and 75 feet, respectively, from the 
back of the longitudinal crane trestle beam.  The allowable ground pressure from the pump truck 
outrigger was limited to no more than 500 pounds per square foot (psf) using a grillage of H-
beams and a crane mat.  

Using the soil shear strength included in our released for construction geotechnical report and 
back-calculated from the slope instability and the pump truck surcharge loading, we estimate that 
the factor of safety is greater than 1.3 based on the analysis results shown in Figure 1.  That is, 
the temporary surcharge loading used in our analysis and shown on Figure 1 is greater than what 
was applied to the ground by the pump truck described above.   

The observations of surface cracking were confined around the crane mat edges and were likely 
associated with surficial compaction of the imported sand and gravel during pump truck loading, 
in our opinion.  Our opinion is based on: site observations of the localized surficial cracking, the 
relatively large 50 foot distance between crest of the slope and the closest edge of the crane mat, 
suitable performance of the pump truck at several locations around the pontoon casting basin site 
that did not result in surficial cracking, and the slope stability analyses that provides a suitable 
factor of safety while using a surcharge loading greater than the 500 psf loading applied by the 
pump truck.  Therefore, based on these factors the surficial cracking observed during utilization 
of the pump truck was likely associated with surficial compaction of the imported sand and 
gravel and not associated with a failure of the basin side slope, in our opinion.  
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CLOSURE 

This report was prepared for the exclusive use of Kiewit-General and the design team for 
specific application to this project.  The letter report is provided for information of factual data 
only, and not as a warranty of subsurface conditions, such as those interpreted from the 
exploration logs and discussions of subsurface conditions included in this report.   

The analyses, conclusions, and recommendations contained in this report are based on site 
conditions as they presently exist.  We assume that the explorations made for this project are 
representative of the subsurface conditions throughout the site; i.e., the subsurface conditions 
everywhere are not significantly different from those disclosed by the explorations.   

Within the limitations of the scope, schedule, and budget, the analyses, conclusions, and 
recommendations presented in this report were prepared in accordance with generally accepted 
professional geotechnical engineering principles and practices in this area at the time this report 
was prepared.  We make no other warranty, either express or implied. 

If you have any questions regarding the contents of this letter, please contact me at (206) 
695-6832. 

Sincerely, 
 
SHANNON & WILSON, INC. 
 
 
 
 
 
 
 
 
 
 
 
Robert A. Mitchell, P.E. 
Senior Associate 
 
RAM:GJB/ram 
 
Enc.  Figure 1 Global Stability Analysis Drained Strength Results Rebuilt Southeast Basin 
 Slope  
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1. Thick failure surface line corresponds to the critical optimized failure surface.  Thin failure surface line 

corresponds to the critical circular failure surface.
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June 28, 2013 
 
Mr. Will Morgan 
Kiewit-General 
1301 West Heron Street 
Aberdeen, WA 98520 
 
RE: OBSERVED GROUNDWATER LEVELS AND SLOPE STABILITY, STATE 

ROUTE (SR) 520 PONTOON CASTING FACILITY, ABERDEEN, 
WASHINGTON 

Dear Mr. Morgan: 
 
This letter compares the groundwater elevations observed during pontoon float out to those 
assumed during design of pontoon casting facility (PCF).  Additionally this letter discusses the 
groundwater levels observed during design, construction of the basin, and groundwater 
elevations at two recent seeps in the southwest corner and their relation to basin slope stability.   

Figure 1 shows the approximate locations of the vibrating wire piezometers (VWP) that were 
installed under the centerline of the basin slab (VWP-1 through VWP-5).  A VWP was installed 
in each location at an approximate elevation of -20 feet and -50 feet.  These VWPs, termed 
herein as shallow and deep VWP, were used to observe groundwater levels in the upper aquifer 
(between elevations -10 and -20 feet) and lower aquifers (below elevation -50 feet).   

GROUNDWATER LEVELS DURING FLOAT OUT 

Figure 2 shows baseline groundwater elevation data collected from VWP-1, VWP-2, VWP-3, 
and VWP-5, along with the predicted tide elevations from mid-June through late July 2012, prior 
to the first float out cycle.  The groundwater observed at the shallow and deep VWP-1 closely 
responded to tidal variation.  The deep VWP-2 and the shallow VWP-3, show muted response to 
tidal variation.  The remaining VWPs (shallow VWP-2, deep VWP-3, shallow VWP-5, and deep 
VWP-5) do not appear to respond to tidal variation.   We note that we did not collect data from 
VWP-4 prior to or during float out cycles, as the VWPs and/or VWP cables in this location were 
destroyed and/or buried.  

In our 2011 Released for Construction Geotechnical Report in order to reduce the potential of 
base instability during float out, we recommended slowing unwatering to allow time for 
sufficient groundwater drawdown in the event that groundwater levels in the upper and/or lower 
aquifer were not sufficiently lowered.  We estimated that if a groundwater elevation of about +10 
feet or greater was measured in the lower aquifers while the basin was empty during unwatering, 
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the factor of safety against hydrostatic uplift on the basin slab could be less than one indicating 
the potential for base instability. 

Figures 3 and 4 show the groundwater elevation data collected from the shallow and deep VWP-
1, VWP-2, VWP-3, and VWP-5 during basin flooding and unwatering for the first two float out 
events in July 2012 and April 2013 respectively.  The data shown in Figures 3 and 4 indicate that 
groundwater levels in the shallow and deep VWPs (VWP-1, VWP-2, VWP-3, and VWP-5) rise 
and fall with the basin water levels during flooding and unwatering and do not remain elevated 
following unwatering and were significantly below elevation +10 feet.  In our opinion, during the 
first two float out events the PCF under-slab dewatering system maintained groundwater 
elevations below levels at which there could be a potential for base instability.   

SOUTHWEST CORNER SLOPE SEEPAGE 

In general, the groundwater at the site flows through the wood fill layer and down the slope and 
is intercepted by the trench cutoff drain (invert elevation approximately +4 feet).  The contact of 
the wood fill layer with the underlying relatively impervious clayey silt layer is variable. 
Therefore, any groundwater not captured by the trench cutoff drain continues down the slope 
along the cut slope/sand drainage blanket interface and then is collected in the toe wall drain 
(invert elevation approximately -10 feet).   

Kiewit-General (KG) observed the water seepage flowing over the toe wall near the southwest 
corner of the basin on May 22, 2013.  The seepage was observed approximately 20 days after 
flooding and unwatering of the basin for the second pontoon float out.  We understand that KG 
has not been casting concrete at the southwest precast laydown yards recently, and no process 
water was generated by construction activities in the southwest corner.  

During our May 23rd site visit we observed two to three seeps on the slope in the southwest 
corner of the basin.  The elevation of the highest seep was between approximately +2 and +4 
feet.  The water from these seeps was flowing over the top of the toe wall (Elevation -4 feet) at a 
rate of about 4 gallons per minute during high tide.  Site observations from KG indicated that the 
flow of water over the toe wall stopped during low tide.  

Based on the seepage location and our observations, it is our opinion that the seepage water 
could be flowing from either an impacted trench cutoff drain or through a gap in the seepage 
cutoff wall.  The seep would then flow down the slope and flow over or pool behind the toe wall.  
The rate of water flow over the toe wall would vary with the tide.   
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SLOPE STATIC FACTOR OF SAFETY 

Figure 5 provides the global stability analysis for the static long-term condition results using 
drained strength properties for the site soils and typical surcharge loading.  The global stability 
analysis considered a groundwater elevation corresponding to the design elevation (+8 feet away 
from the slope) and groundwater exit elevation on the slope at +2 and +4 feet.  The two 
groundwater exit elevations were proposed to consider potential variations based on the elevation 
of the two seeps observed in the southwest corner of the PCF.   

In our 2011 Released for Construction Geotechnical Report, the design groundwater elevation 
away from the basin slopes was +8 feet.  This groundwater elevation is consistent with the static 
groundwater elevation measured during the two pumping tests performed at the site and 
presented in Appendix H of our 2011 Released for Construction Geotechnical Report.  
Observations the groundwater elevation made during construction of the basin are consistent 
with the design groundwater elevation of +8 feet away from the basin slopes.   

This variation of the groundwater exit elevation (+2 and +4 feet) did not change the resulting 
factor of safety as shown on Figure 5.  Therefore based on this analysis, the static factor of safety 
for the basin slope is greater than 1.3.  Our soil shear strength, groundwater levels, and surcharge 
loading that was utilized in the slope stability analysis shown on Figure 5, in our June 9 and 
August 12, 2011 letters, and in our 2011 Released for Construction Geotechnical Report is 
appropriate and would provide suitable static factors of safety as required by the WSDOT 
Geotechnical Design Manual.  

CLOSURE 

This report was prepared for the exclusive use of Kiewit-General and the design team for 
specific application to this project.  The letter report is provided for information of factual data 
only, and not as a warranty of subsurface conditions, such as those interpreted from the 
exploration logs and discussions of subsurface conditions included in this report.   

The analyses, conclusions, and recommendations contained in this report are based on site 
conditions as they presently exist.  We assume that the explorations made for this project are 
representative of the subsurface conditions throughout the site; i.e., the subsurface conditions 
everywhere are not significantly different from those disclosed by the explorations.   

Within the limitations of the scope, schedule, and budget, the analyses, conclusions, and 
recommendations presented in this report were prepared in accordance with generally accepted 
professional geotechnical engineering principles and practices in this area at the time this report 
was prepared.  We make no other warranty, either express or implied. 
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If you have any questions regarding the contents of this letter, please contact me at (206) 
695-6832. 

Sincerely, 
 
SHANNON & WILSON, INC. 
 
 
 
 
 
 
 
 
 
 
 
Robert A. Mitchell, P.E. 
Senior Associate 
 
RAM/ram 
 
Enc.  Figure 1 Geotechnical Instrumentation Layout 
 Figure 2 Baseline Groundwater Elevations in Centerline Vibrating Wire Piezometers 
 Figure 3 Float Out Cycle 1 July 2012 Approximate Water Level Elevations 
 Figure 4 Float Out Cycle 2 April 2013 Approximate Water Level Elevations 
 Figure 5 Global Stability Analysis Basin Slope 2.5H:1V 
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BASELINE GROUNDWATER 
ELEVATIONS IN CENTERLINE 

VIBRATING WIRE PIEZOMETERS  
June 2013                                   21-1-21190-300 

FIG
. 2 

NOTES 
 

 1.   Shallow VWPs (vibrating wire piezometer,                        
approximate elevation -20 feet) are denoted   
with ‘s’. 
  
2.    Deep  VWPs (approximate elevation -50 
feet) are denoted with 'd'. 
 
3.    Locations of VWPs are shown in the 
Geotechnical Instrumentation Layout. 
 FIG. 2 
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FLOAT OUT CYCLE 1 - JULY 2012 
APPROXIMATE WATER LEVEL 

ELEVATIONS  
June 2013                                   21-1-21190-300 

FIG
. 3 

NOTES 
 

 1.   Shallow VWPs (vibrating wire piezometer,                        
approximate elevation -20 feet) are denoted   
with ‘s’. 
  
2.    Deep  VWPs (approximate elevation -50 
feet) are denoted with 'd'. 
 
3.    Locations of VWPs are shown in the 
Geotechnical Instrumentation Layout. 
 FIG. 3 SHANNON & WILSON, INC. 

Geotechnical and Environmental Consultants 
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FLOAT OUT CYCLE 2 - APRIL 2013 
APPROXIMATE WATER LEVEL 

ELEVATIONS  
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FIG
. 4 

NOTES 
 

 1.   Shallow VWPs (vibrating wire 
piezometer, approximate elevation -20 feet) 
are denoted  with ‘s’. 
  
2.    Deep  VWPs (approximate elevation -50 
feet) are denoted with 'd'. 
 
3.    Locations of VWPs are shown in the 
Geotechnical Instrumentation Layout. FIG. 4 SHANNON & WILSON, INC. 

Geotechnical and Environmental Consultants 



DESIGN GROUNDWATER ELEVATION

GROUNDWATER CONTACT SLOPE FACE AT ELEVATION 2 FEET

GROUNDWATER CONTACT SLOPE FACE AT ELEVATION 4 FEET

SR 520 Pontoon Casting Facility

Aberdeen, Washington
NOTES:

1. Thick failure surface line corresponds to the critical optimized failure surface.  Thin failure surface line 

corresponds to the critical circular failure surface.

GLOBAL STABILITY ANALYSES 
RESULTS

BASIN SLOPE 2.5H:1V
   

FIG
. 5 June 2013 21-1-21190-015

FIG. 5SHANNON & WILSON, INC. 
Geotechnical and Environmental Consultants 
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Below is a table of threshold and limiting values in relation to the Near Surface Settlement Points 

(NSPs);  

Instrument Type Threshold-Limiting Value Threshold Monitoring 

Frequency 

Near Surface Settlement Points Vertical Displacement Monitoring Frequency 

NSP-1 through NSP-8 0.1-0.2 FT Annually each January 

NSP-9 through NSP-10 0.25-0.5 FT Annually each January 

NSP-10 through NSP-18  Destroyed during basin 

construction, no longer 

require monitoring. 

 

1.1.2 Seismographs 

 Seismographs are instruments that measure vibration intensity and frequency. Vibration 

levels from construction activities will be monitored at structures located within 100 feet of the 

area where construction activity is occurring.  In general, vibrations will be monitored during the 

installation of the pipe piles and any sheet piles that are installed with  either impact or vibratory 

hammers, or other construction activities that generate significant vibrations.  

 Vibrations will be measured in terms of frequency and peak particle velocity (PPV).  

During construction, seismographs will be placed at the ground surface adjacent to each structure 

to determine that vibration levels are below the response values.  Background vibrations will be 

recorded for each adjacent structure and at representative ground locations before the start of 

construction.  The response values for allowable PPV will be coordinated with utility and/or 

structure owners.  The magnitude of the response values will consider the nature of the facility, 

the type of construction, and its existing condition. 

 

 

 



 

 

Below is a table of threshold and limiting values in relation to the Vibration Monitors and PPV;  

Instrument Type Threshold-Limiting Value Threshold Monitoring 

Frequency 

Vibration Monitors Peak Particle Displacement Monitoring Frequency 

 0.5-1 in./sec Once daily within 100 feet of 

pile or sheet driving 

activities, during 

construction. 

 

1.1.3 Monitoring Wells (MWs) 

 Monitoring wells (MWs) and VWPs obtain groundwater level measurements associated 

with the dewatering operations. The locations of the MWs and VWPs are shown in Figure 39.  

The primary purpose of the MWs and VWPs is to observe groundwater drawdown around the 

site for correlation to settlement observed by the NSPs.  The groundwater measurements will 

also provide an early indication of future potential ground settlements.  That is, the pore pressure 

changes will generally occur before ground settlement would be observed, considering the fine-

grained nature of the foundation soils.  Additionally, the VWPs beneath the basin slab would be 

permanent and used to observe pore pressure during the unwatering cycles.  Dataloggers can be 

connected to the VWPs, and water level loggers can be installed in the MWs to obtain 

groundwater level readings at closely spaced time intervals without the need for manual 

surveying.  KG may install dataloggers and water level loggers in select MWs or VWPs near 

settlement sensitive facilities. Although a monitoring frequency is listed for MW-1 through MW-

5, they have been decommissioned and no longer require monitoring.  

 

 

 

 



 

 

Below is a table of threshold and limiting values in relation to the Vibrating Wire Piezometers 

(VWPs) and Monitoring Wells (MWs);  

Instrument Type Threshold-Limiting Value Threshold Monitoring 

Frequency 

Monitoring Wells Change in Elevation Monitoring Frequency 

MW-1 6-7 FT below historic low Weekly until the 

construction of the basin is 

completed 

MW-2 5-6 FT below historic low Weekly until the 

construction of the basin is 

completed 

MW-3 through MW-5 8-9 FT below historic low Weekly until the 

construction of the basin is 

completed 

   

Vibrating Wire Piezometers   

VWP 1-5 (shallow) The groundwater pressure head (ft) 

shall be equal to or below each 

excavation level prior to the 

excavation of the level. For 

overwatering during flooding and 

unwatering the water level shall be 

equal to or below the water level 

surface.  

Hourly during unwatering 

cycles 



 

 

VWP 1-5 (deep) The groundwater pressure head (ft) 

shall be equal to or less than 1.35 

times the thickness of soil (ft) 

above the VWP position. For 

overwatering during flooding and 

unwatering the groundwater 

pressure head shall be equal to or 

less than 1.35 times the thickness 

of the soil (ft) above the VWP 

position plus the height of water in 

the basin 

Hourly during unwatering 

cycles 

VWP-6 (shallow) 1-2 FT below historic low When construction has 

been completed and the 

permanent dewatering 

system is functioning, the 

monitoring frequency can 

be increased to once during 

unwatering cycles.  

VWP-6 (deep) 3-4 FT below historic low When construction has 

been completed and the 

permanent dewatering 

system is functioning, the 

monitoring frequency can 

be increased to once during 

unwatering cycles. 

VWP-7 (shallow) 3-4 FT below historic low When construction has 

been completed and the 

permanent dewatering 

system is functioning, the 

monitoring frequency can 

be increased to once during 

unwatering cycles. 

 



 

 

VWP-7 (deep) 5-6 FT below historic low When construction has 

been completed and the 

permanent dewatering 

system is functioning, the 

monitoring frequency can 

be increased to once during 

unwatering cycles. 

 

1.2 Monitoring Frequency 

Monitoring frequency will vary widely for each of the instrument systems and for each category 

of construction.  DMPs, MWs/VWPs, and seismographs will be installed and a minimum of four 

readings, ideally at least one week apart, will be obtained before the start of construction to 

provide a baseline.   

A typical monitoring frequency for DMPs is once-daily visual monitoring of points within 100 

feet of pile driving operations.  The visual monitoring, performed by KG, will include 

observations such as ground and/or structure cracking, gradual ground depressions and slopes, 

pavement cracking or settlement, and similar indications of ground, structure, and pavement 

distress.  

When construction has been completed and the permanent dewatering system is functioning, the 

monitoring frequency can be increased to once a month depending upon the results of the MWs 

and VWPs readings.  If groundwater levels and pressures continue to change over the one-month 

period, the frequency of the survey measurements will be increased to weekly as determined by 

KG.  All DMPs monitored during pile driving will be monitored at least weekly until those 

operations are complete.   

There will be continuous seismograph monitoring for vibration-causing activities within 10 feet 

of cast-iron water mains, within 20 feet of other pipelines, and within 100 feet of other 

structures.   

All MWs and VWPs will be monitored weekly until the construction of the basin is completed.  

Some of the VWPs are temporary for use during construction.  The VWPs beneath the basin slab 

are permanent and used to observe pore pressure during the unwatering cycles. The VWPs 

beneath the basin slab will be monitored on an hourly basis during unwatering cycles.   



 

 

1.3 Response Values 

Response values will be established for structures, utilities, and other critical features prior to the 

start of construction.  These response values are based on the condition of the structures and 

utilities and the baseline monitoring data.  The response values typically include “threshold” and 

“limiting” values.  The threshold values represent a level of movement that warrants attention.  If 

the instruments indicate that the threshold values have been experienced, remedial measures will 

be prepared in order to mitigate the vibration, movement, or adverse pore pressure changes that 

are occurring.  Threshold values are typically some percentage of limiting values.  If the 

instruments indicate that the limiting value has been experienced, remedial measures will be 

implemented immediately or construction suspended to prevent adverse impacts to the structures 

being monitored. 

1.4 Data Reduction and Reporting 

Baseline measurements will be obtained prior to the beginning of construction.  Baseline data is 

used for establishing response values and assessing the need for implementing mitigation 

measures, as well as for resolving potential disputes, especially with respect to the impacts of 

construction on adjacent structures. 

Since the collected and reduced data may be critical to assessing performance, all data must be 

reported within a few hours.  Therefore, QC will verbally share that data with the Engineer of 

Record and QA within eight hours of the readings being collected. 

Due to the quantities of data that could be collected on a daily basis, only the values that exceed 

75% of the limiting value, or meet the limiting value need to be reported by KG to the engineer 

of record. KG will report this information directly to the Engineer of Record. The 

communication will include a summary of the construction activities performed during the 

monitoring period in the vicinity of the instrumentation. Also included will be a corrective action 

plan to mitigate the cause of the displacement, vibration, or groundwater level. This plan will be 

consistent with what is currently used on the project, containing the following steps: Root cause 

analysis, repair, correction for issue, and action plan to prevent reoccurrence. In the event that 

100% of the limiting value is reached, the operation causing the disturbance will be temporarily 

suspended, and the previously listed steps will be followed to mitigate the issue, and allow work 

to resume.  This communication will allow the PCF to perform as designed.  



 

 

In order to streamline the data sharing process and reduce closeout documentation, any 

monitoring data collected will be summarized by QC and submitted to the owner within 60 days 

of project physical completion. 

 



 

 

KIEWIT-GENERAL GEOTECHNICAL INSTRUMENTATION PLAN 

 

1.1 Geotechnical Instruments 

The types, numbers, and locations of the geotechnical instruments depend on the construction 

methods, sequence, and durations, as well as on the proximity, foundations characteristics, and 

conditions of adjacent facilities.  The instrument types discussed in the following sections will be 

used in the geotechnical instrumentation and monitoring plan. The geotechnical instrumentation 

is discussed below and the layout is shown in Figure 39. 

1.1.1 Deformation Monitoring Points (DMPs) 

 Deformation monitoring points (DMPs) are fixed markers (survey hubs, pins, or targets) 

monitored (in conjunction with standard surveying techniques) to evaluate vertical and 

horizontal deformations.  DMPs are an effective method of monitoring ground and adjacent 

facility movements to assist with assessing construction-induced impacts.  DMPs include 

near-surface settlement points placed near the ground surface for the purpose of monitoring 

changes in elevation of existing ground.  All settlement points will be monitored by optical or 

laser survey methods to determine displacements.   

 Near-surface settlement points (NSPs) consist of settlement rods driven into place to 

ensure that the rods will move with the soil in which they are embedded.  Each settlement rod is 

protected by a warning stake or bollard to prevent damage from construction traffic.  In 

conjunction with survey equipment, NSPs are used to monitor settlements in unimproved areas, 

settlement associated with dewatering, and locations adjacent to settlement sensitive structures.  

Locations for the NSPs are shown in Figure 39. NSPs will be located adjacent to proposed 

project features that will provide a barrier from construction traffic (i.e., vaults, light poles), such 

that they will not be disturbed as construction proceeds. 

 All DMPs and NSPs will be monitored by optical or laser survey methods annually with 

any displacements recorded. At the close of the project a summary of all DMP and NSP 

displacements will be completed and given to WSDOT for future reference. 

 

 




